The experiments were carried out on 4 rams of 40±5 kg body weight fitted with permanent rumen and duodenal cannulas in a 4 x 4 Latin square design to determine the effects of fat source on rumen microbial biosynthesis. The basic ration for the control group consisted of meadow hay and concentrate (60:40) and for the experimental groups, the ration was supplemented with vegetable fat as rape seed oil, hydrogenated rape seed oil or linseed oil at a level of 0 (control), 4,8 and 10% in dry matter of the diet. The concentration of 2,6-diamonopimelic acid in duodenal digesta was analyzed as a marker of bacterial protein content. There were no statistically significant differences in DAPA and protein concentration, nevertheless the source and level of fat addition.
INTRODUCTION
Digesta entering the small intestine of ruminants contains protein originating from different sources, i.e. microbial protein synthesized in the rumen, feed protein that has avoided degradation in the rumen, and endogenous protein in the form of abomasal secretions, desquamated epithelial cells and recycled nitrogen compounds (Siddons et al., 1982) . Of these three sources, microbial protein constitutes the major part of the protein used by ruminants. According to Johnson et al. (1988) ruminants meet 50 to 100% of their total protein requirements ruminal microbial synthesis. Changes in the ration fed to ruminants can have different and significant effects on rumen microbiota. For example, feeding fat in ruminant rations, which increases the energy density of the diet by increasing total energy intake, by generating ATP more efficiently (ATP/unit energy expended) than volatile fatty acids or protein, and by direct incorporation into product (Palmquist, 1994) can modify the bacterial population or its metabolic activity, and thus influence the extent of rumen protein synthesis. However, energy from fat is not utilized directly for microbial synthesis and a high level of fat in the diet may negatively affect bacterial growth and other rumen fermentation processes.
The objective of this study was to determine the effects of fat sources differing in fatty acid content and concentration on microbial protein synthesis in the rumen of sheep.
MATERIAL AND METHODS

Animals and diets
The experiments were carried out on 4 rams of 40±5 kg body weight fitted with permanent rumen and duodenal cannulas in a 4 x 4 Latin square design to determine the effects of fat source on rumen microbial biosynthesis. Experiments consisted of four 16-day trials, 14 days of adaptation to the diet and the last two for sample collection. The basic ration for the control group consisted of meadow hay and concentrate (60:40) and for the experimental groups, the ration was supplemented with vegetable fat of rape seed oil, hydrogenated rape seed oil or linseed oil at a level of 0 (control), 4, 8 and 10% in dry matter of the diet. The energy value of the rations was 5.06 MJ EN/kg, whereas the crude protein content was 118 g/kg. The daily ration was divided into two equal portions and fed at 08.00 and 18.00 h. Drinking water was available ad libitum throughout the experiment.
Sampling and analysis
During the two-day sample collection time, samples of duodenal digesta representing 10% of total digesta passage were collected continuously from sheep. Composed samples were thawed, homogenized and lyophilized for analysis. The concentration of 2,6-diamonopimelic acid (DAPA) of duodenal digesta was analyzed as a marker of bacterial protein content according to Czauderna and Kowalczyk (1999) using an HPLC method with pre-column derivatization.
Statistical analysis
All data were analyzed using SAS procedures (User's Guide, 1990).
RESULTS
The concentration of DAPA, a marker of bacterial protein content in duodenal digesta, is presented in Table 1 . There were no significant differences in DAPA and protein concentration regardless of the source and level of fat addition. Although the tendencies to decrease microbial synthesis were observed in sheep receiving rape seed oil in diet, and to increase it when the diets were supplemented with hydrogenated rape seed and linseed oils, these differences were not significant (P>0.05). 
DISCUSSION
The reported yields of microbial nitrogen range from 14 to 49 g of microbial nitrogen/kg of OM apparently digested in the rumen (Chen et al., 1991) and depend mostly of the type of diet given. Pantoja et al. (1994) reported that dietary unsaturated fatty acids inhibit microbe growth and decrease fibre digestion. According to Wu and Palmquist (1991) supplemental fat usually does not decrease microbial N flow to the duodenum. In the present experiment, addition of fat with different contents of unsaturated fatty acids to the diet for sheep had no effect on microbial protein synthesis determined using DAPA as a marker. Also Oldick and Firkins (2000) found that supplemental fat differing in the level of saturation (4.85%) partially hydrogenated tallow, tallow or animal-vegetable origin fat did not affect intake or flows of N to the duodenum. This is also in agreement with studies of Stern et al. (1994) . Murphy et al. (1987) described a positive correlation between the amount of fat added and net microbial protein synthesis when milking cows were fed rape seeds. The results obtained by Hussein et al. (1995) indicate that fat supplementation from canola seed (at 5% of dietary DM), in either whole or crushed seed form, had no effects on ruminal metabolism or flows of AA to the duodenum and suggest that alkaline H 2 0 2 -treated whole canola seed may stimulate ruminal bacterial synthesis. Fat in oil seeds is more inert in the rumen when fed whole than when crushed or as free oil (Oldick and Firkins, 2000) , but there is no evidence that fat added as free oils even in high amounts, even more than 4%, affects microbial synthesis in the rumen. Feeding fat to ruminant diets with optimal level of fibre, which minimizes the potential for its negative effects on rumen metabolic processes according to Grant and Weidner (1992) , similarly as found in our experiment, does not depress microbial protein synthesis in the rumen.
